INTRODUCTION
============

Fluorine-18 fluorodeoxyglucose-positron emission tomography (FDG-PET) plays an important role in the detection and assessment of recurrent colorectal cancer.[@B1],[@B2] FDG-PET has an overall detection sensitivity of over 90%, but specificity may be only approximately 70%.[@B2],[@B3] There are several common causes of false-positive diagnoses associated with FDG-PET, namely, the normal physiologic uptake of the gastrointestinal or genitourinary tract and benign infectious or inflammatory lesions.[@B2],[@B4] To avoid false-positive diagnoses, careful correlation with anatomy from CT analysis is often necessary. Current PET/CT system have demonstrated to improve the diagnostic accuracy for recurrent colorectal cancer compared to PET imaging alone.[@B4] In this report, we present the case of an inguinal hernia of the bladder that was correctly diagnosed by combined review of PET/CT, but initially simulated nodal recurrence during the first, isolated interpretation of PET.

CASE REPORT
===========

A 70-year-old man with a history of extended right hemicolectomy due to adenocarcinoma of the ascending colon was assessed every 6 months for evaluation of tumor recurrence. At the 12-month follow up abdomen/pelvic CT scan showed a new solid mass arising from the right adrenal gland that appeared as an adrenal metastasis and the patient underwent FDG PET/CT studies in order to detect any other recurrent lesions.

PET/CT studies were performed using the GEMINI Dual PET-CT scanner (Philips Medical systems). The GEMINI Dual scanner is an open PET-CT system that combines a helical dual slice CT with a 3D PET scanner equipped with its own transmission source. Patients are scanned 1 hour after injection of 0.14mCi/Kg FDG. At first, the PET emission scan is obtained without the low-dose CT. The emission scan consists of 9 bed positions of 2 minutes 30 seconds each, covering 85.2cm, followed by the Cs-137 transmission scan. The high activity of the Cs-137 source (10 mCi with a half-life of 30 years) and the detection of a single event allows for a fast transmission scan. The total duration of the Cs-137 transmission scan is approximately 1 minute (100cm scan length). A diagnostic high dose CT scan was performed (scan field of 500mm, increment of 3mm, slice thickness 3.0 mm, pitch of 1.5 second per rotation, matrix 512 × 512, 120KV, 450mAs) after an automated intravenous injection of 120mL of a low osmolar, nonionic, iodinated contrast agent (2cc/Kg, Omnipaque, Amersham health). The total acquisition time of the PET/CT was 35 minutes.

For the PET, patients fasted at least 6 hours before the intravenous injection of 18F-FDG,with scanning beginning 60 minutes afterwards. Images from the neck to the proximal thigh were obtained on an Allegro PET scanner (Philips-ADAC Medical Systems), with a spatial resolution of 5.3mm in the center of the field of view. The Allegro acquired data in the 3D mode after administration of 5.18MBq (0.14mCi)/kg of 18F-FDG. Transmission scans (2 minutes 30 seconds per bed position) to correct for non-uniform attenuation were obtained using 137Cs point sources. Transmission scans were interleaved between the multiple emission scans. The images were reconstructed using an iterative reconstruction algorithm, the low-action maximal-likelihood algorithm.

CT of the abdomen and pelvis was performed on HiSpeed CT (GE Medical System) using a slice thickness of 7mm, with 200mA and 120 kvp.

Our institute used the same algorithm for analyzing the PET/CT scans. Initially, PET images were read independently from CT images. Evaluation of PET images included only attenuation-corrected images. The interpretation of a lesion as benign or malignant was based primarily on a visual analysis. SUV~max~s served solely as guidance. After the PET reviews, a combined review of PET and CT images was performed. Lesions classified as malignant by the PET maintained a malignant status when the corresponding CT image revealed a morphologic correlation, for example, lymph node abnormality. Any abnormality on the CT without a corresponding increased 18F-FDG uptake was interpreted as nonmalignant. The results presented are based primarily on the information provided by the PET, and the CT was used for exact anatomic localization.

In our patient, PET images showed an intense FDG uptake in the right adrenal gland corresponding to the lesion previously detected on the abdomen/pelvis CT. In addition, an unexpected intense FDG uptake was seen in the right inguinal region and was considered to be an inguinal lymph node metastasis ([Fig. 1](#F1){ref-type="fig"}). Ultrasound had been performed for further evaluation of the right inguinal region. However, this did not reveal an abnormal solid mass corresponding to the region of FDG uptake in PET, but only multiple small benign lymph nodes which were less than 1cm in size with fatty hila.

Subsequently, the PET/CT images were retrospectively reviewed together with the relevant CT anatomic data, specifically focused on the inguinal region. The lesion with intense FDG uptake was interpretated as a herniation of the right anterior wall of the bladder into the right inguinal canal. And then, initial abdomen/pelvis CT scan was reviewed, and the inguinal mass was revelaed to be a herniation of the bladder rather than metastasis ([Fig. 2](#F2){ref-type="fig"}).

We retrospectively evaluated the ^18^FDG uptake by semiquantitative analysis using the maximum standardized uptake value (SUV~max~) for each focus of adrenal metastasis, urinary bladder, hernia and ureter. SUV~max~ was 9.3 for adrenal metastasis, 33.8 for urinary bladder, 28.6 for hernial segment, and 1.2 for focal faint radiotracer uptake in the right ureter. The high SUV~max~ in the bladder and hernia was explained by accumulated intense radiotracer activity by urinary excretion of FDG.

It was later confirmed the patient had suffered for 30 years from a herniation in the inguinal area that often extended to the scrotal region when he walked for long periods. The herniated segments were easily reduced by manual assistance and by changing positions from standing to supine. The patient was asymptomatic and had no difficulty in micturition even during the herniated status. The patient had been treated with chemotherapy for tumor recurrence without herniorrhaphy.

DISCUSSION
==========

Bladder hernia represents 0.5% to 3% of all lower abdominal hernias and is most prevalent among men between 50 and 70 years of age[@B5] and the bladder is involved in approximately 1% to 4% of all inguinal hernias.[@B6] Bladder hernias rarely have clinical sequelae and are usually found incidentally in imaging studies or during inguinal hernia repair.[@B7]

Most patients with bladder hernia are asymptomatic and in symptomatic patients, the most frequent clinical findings are two-phase or double micturition.[@B8] The patient described here has no difficulty with urination and did not suffer two-phase micturition, which was likely due to the relatively wide neck of the herniated segment of bladder. Sixteen percent of bladder herniations are diagnosed postoperatively with intraoperative bladder injury during the repair of an inguinal hernia[@B8] thus it is important to recognize the presence of bladder herniation preoperatively. Hernias involving the bladder are usually a direct type, as in this case[@B9] and typical radiological findings include abnormal localization of the herniated structures and asymmetry, protrusion of the ureter outside the pelvic bones, and indentation of the bladder wall.[@B10]

In the presented case, a bladder hernia presented as a region of intense FDG uptake in the right inguinal area simulating inguinal metastasis. Pirson et al.[@B11] reported a similar case of a 67-year-old man with cerebral metastasis where, in order to determine the primary focus, the patient underwent an FDG PET that showed increased FDG uptake in the brain, right colon, and in the inguinal region. While the increased FDG uptake in the brain corresponded to the cerebral metastasis, a CT scan revealed that the inguinal uptake was due to an inguinal hernia.

Caution is also required in the interpretation of FDG PET images in patients who have undergone pelvic surgery in order to avoid interpreting the alterations of normal pelvic anatomy as pathologic lesions. During the detection of pelvic recurrence in patients with rectal cancer who underwent abdominoperineal or anterior resection, thirteen (35%) of the 37 pelvic sites of 18F FDG uptake were either false-positive or equivocal using only PET. This rate was reduced by the integrated examination of the PET/CT.[@B4] It has been reported that combined PET/CT imaging increases the accuracy and certainty of locating lesions in colorectal cancer when compared with PET alone.[@B12]

Our case report demonstrates the possibility of misinterpreting PET images without combining relevant CT data. We routinely examine the CT data of the PET/CT scan together with the PET data. However, in this case we hastily classified the inguinal hot uptake as malignant using only the PET image before applying a morphologic correlation with the corresponding CT image. The patient had a previous history of colon cancer, and the inguinal region is a common site of lymph node metastasis. In this case, we realized that a combined review of PET and CT data is important in any situation. A proper interpretation of PET/CT implies a combined PET and CT data analysis, while keeping in mind the possible inaccuracies of FDG uptake location generated by peristaltic motions occurring between CT and PET image acquisitions.[@B13]

In conclusion, this report describes a case in which an inguinal hernia of a portion of the bladder wall simulated a nodal recurrence of colon cancer, as determined by PET imaging. Concurrent interpretation of the PET with the corresponding CT data revealed the correct diagnosis. It is important that radiologists remain aware of this rare condition during the evaluation of PET scans for colorectal cancer. Furthermore, this case demonstrates the importance of a combined analysis of PET and CT data in the interpretation of integrated PET/CT.

![Serial axial (A) and coronal (B) FDG PET showed an unexpected an intense FDG uptake in right inguinal region, which was considered to be inguinal nodal metastasis (arrows).](ymj-48-886-g001){#F1}

![Initial abdomen/pelvis CT showed that the right anteroinferior wall of bladder was herniated into the right inguinal canal without contrast enhancement within the herniated sac. The neck of the hernial sac was relatively wide (A and B) and within the hernial sac there was homogeneous cystic low density due to trapped urine without calcification (C and D).](ymj-48-886-g002){#F2}

![Starting from the top, PET (A), CT (B) and fusion images (C) were seen. Intense FDG uptake in right inguinal region resulted from accumulation of FDG in the trapped urine of hernial segment of bladder.](ymj-48-886-g003){#F3}
